Introduction: Proteinuria is a common marker of kidney damage. This study aimed at determining predictors of proteinuria in subjects without
Introduction
The world prevalence of proteinuria in the general population is not known. However, in Australia, a large-scale study showed a proteinuria prevalence of 2.4% in the general population [1] . In USA, prevalence of 1.7% was documented in a study [2] . A prevalence of 4.4% was reported in Japan [3] . Studies from SubSaharan Africa showed a similar prevalence [4] . In two studies, Nigeria reported 29.7% and 1.9% [5, 6] .
Proteinuria is an established marker of chronic kidney disease. A meta-analysis of studies on chronic kidney disease (CKD) noted that proteinuria was used to determine the presence of kidney damage in only 69% of the studies, while estimated glomerular filtration rate (GFR) was used in the remaining 31% [4] . This has undermined identification and monitoring of patients with CKD who may have chronic kidney damage without impaired GFR.
In the setting of CKD, with or without impaired GFR, proteinuria is a recognized independent risk factor for cardiovascular and renal disease, and a predictor of end-organ damage [7, 8] .
The predictors of proteinuria from previous studies included HIV infection, hepatitis C virus infection [9, 10] .
There is paucity of studies on the predictors of proteinuria in Nigeria, and none from literature search in the South eastern part of Nigeria. We have therefore, set out to determine the predictors of isolated proteinuria in the general population in Owerri, Nigeria. This will help in identifying potential patients in the general population who may have kidney damage, without impairment of renal filtration function.
Methods
This was a two-month, cross sectional study conducted in FMC Owerri, in 2011.
One hundred and thirty-six, 18-65 years-old subjects were consecutively recruited from the Medical Out-Patient Department of the hospital.
Approval for this study was obtained from the Research Ethical
Committee of FMC.
Informed consent was obtained from all the subjects who took part in this study.
Subjects with kidney disease, diabetes mellitus, hypertension, or any conditions known to be associated with kidney damage and those on nephrotoxic drugs were excluded from the study.
Demographic and anthropometric data were collected with use of questionnaire.
Investigations done on each of the subjects were serum creatinine, spot urine protein (SUP), spot urine creatinine (SUCr), spot urine osmolality (SUOsm), 24HUCr, 24-hour urine osmolality (24HUOsm), 24-hour urine protein (24HUP), fasting serum cholesterol, low density lipoprotein cholesterol (LDL), high density lipoprotein cholesterol (HDL), triglyceride.
Creatinine was determined by modified Jeffe's method, protein by photometric method and osmolality by freezing point depression method using Precision System Osmette 5002 osmometer.
Creatinine clearance (ClCr), SUPCR, SUPOR, 24HUPCR, 24HUPOR, spot urine creatinine/osmolality ratio (SUCOR), 24HUCOR were 
Results
The total number of subjects that took part in the study was 136.
Females were 98 (72.1%) while males were 38(27.9%). The female/male ratio was 3:1. The mean age of subjects was Table 1 .
Out of the 130 subjects, 20(14.1%) have proteinuria, while 110(85.9%) did not have proteinuria Table 2 shows the relationship between proteinuria and selected risk factors in the study population. There was no significant association between proteinuria and different BMI categories, p=0.120.The different WC levels showed no significant association with proteinuria in both males, p=0.737, and females, p=0.457.Similarly, there was no significant association between proteinuria and lipid profiles: cholesterol p=0.263, LDL p=0.943, HDL p=0.637, triglyceride p=0.394. Table 3 Multivariate linear regression analysis of the potential predictors of proteinuria is shown in Table 4 . High 24HUV, high SUPCR, high 24HUPCR, high 24HUPOR, low SUPOR and low 24HUCOR were predictors of proteinuria in this study.
Discussion
This study showed that the predictors of proteinuria were high 24HUV, high SUPCR, high 24HUPCR, high 24HUPOR, low SUPOR, and low 24HUCOR in subjects without impaired renal filtration function in Owerri, Nigeria.
The finding of 24HUV as a predictor of proteinuria in this study tends to suggest that kidney damage associated with proteinuria will also give rise to passage of increased urine volume. A study reported increasing urine volume associated with decreasing renal function [11] . The study, however, did not evaluate the association of urine volume with proteinuria, but urine volume in reduced renal function defined only by reduced renal filtration function.
Nevertheless, our finding does not agree with earlier study in which kidney disease was shown to be associated with fluid retention and reduced urine volume [12] .
However, glomerular disease with proteinuria may later affect the interstitial compartment and may lead to distal tubular damage, some with attendant nephrogenic diabetes insipidus that is associated with polyuria [13, 14] .
Low SUCr was associated with proteinuria in this study. This agrees with established fact that urine creatinine decreases as kidney damage progresses [15] . However, multi-linear regression analysis showed SUCr was not a predictor of proteinuria. SUCr is known to vary over 24 hours of the days and may not indicate quantitatively the presence of renal damage [16] .
Low SUOsm was, as found in this study, significantly associated with proteinuria. Further analysis, however, showed it was not a predictor of proteinuria. Low SUOsm may suggest a low capacity to regulate and concentrate urine by the kidney. This finding is in consonance with the report from studies which showed that reduced ability to concentrate urine occurred as kidney damage progressed [11, 17] .
Both SUPCR and SUPOR were predictors of proteinuria in this study.
They are indices of 24-hour urine protein estimation, and expectedly, should reflect proteinuria.
We found that both 24HUPCR and 24HUPOR were predictors of proteinuria in this study. They are not routine screening tools in Page number not for citation purposes 4 clinical practice. Literature search did not reveal any studies in which they were used in evaluating renal function.
Our study also noted that 24HUCOR was a negative predictor of proteinuria. Simply put, as proteinuria increased, 24HUCOR decreased. From literature search, we did not find any study that compared 24HUCOR in subjects with proteinuria and those without proteinuria.
No association was found between age and proteinuria. However, Agbaji et al [18] reported association of age with CKD. In their study, the study population consisted of HIV subjects, whereas ours, here, was a non-HIV population. In addition, CKD in their study design was defined by GFR, in contrast to our study which was on proteinuria without impaired renal filtration function.
We did not find any association between cholesterol, triglyceride, LDL-C, HDL-C, with proteinuria. A study, however, reported high cholesterol and high triglyceride as predictors of CKD in HIV subjects, contrasting with our study in non-HIV population [19, 20] .
Hemoglobin was not associated with proteinuria in this study. In contrast, anemia was associated with CKD in one study [21] .
This study also showed that there was no association between SBP, DBP and proteinuria. In contrast, some studies found SBP and DBP as predictors of CKD [20] [21] [22] [23] . Our study exclusion criteria removed those subjects that were hypertensive. Most of these reference studies used GFR to define renal damage, whereas our study used only proteinuria to denote renal damage, without impairment of renal filtration function.
Conclusion
The risk factors of proteinuria in this study population included high 
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